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Final Report

Troarem goicctives

The primary aims of the program were to p...cpare interdisciplinary research
and development spsoialista in mathemat:.cs education and Ltructural learning
at the doctoral level (Ph.D. and Ed.D.).

The long-term objseti-72 to whiJi this ogram oidressed itself was to
increase understending of the Ms-ft:Ling, n-,aso7:ament, and creation
of mathematics and othe:: structu.:e knowiejgc, at all and to develop
rationales and mthodulogies, 13ed on such undsotanding, for the- technolo-
gical development, of instructional matml.els and mar-suring instrumnnts.

The program, itself, WAS collaind with the grrAnete training of
bright, innovative, ao,d tenacieu ntueeats w'he ne.d'zr.ceived bachelor's or
master's degrees at %.ecagniznd colleges or cnisrsitien with oPAjors in matheMatics,
logic, formal linguistics; ststistics, o,xp.lri::ents.1 psychology, or mathematics
education. More specifilly, the pr-. vas dcsigae:'; to provide the trainee'with

(a) sufficierA .k72 its zate7e as a
structu7:nd cloiplino-od teat ho ablo to 1-7-:,:ro::e suitable
math.mitv'- tc j foz uoe in rsoare_h ani to discuss
methomtical ques!'ions with mach emntioinc In rn intelligent
manner,

(b) suffiSieet familiarity with tho arum of rosen=ch concern (i.e,,
mathomtios :Iint-Ation) as it existo in lyzanctic to provide a
coalmen bon1 lootwoa othor oolloasvon in rlAthoTntion education
whose priec4.-:y coneerro n:co of a nolo clinoll r.iture-,

sufficient a::!iriZ in reo,:nrch :flothc,loloLaies, tee17sclogies,
and the philosophy of sciOn;o to 11.n!pnntly unde:tahe most
rescoch pojnots an0 to be ale to convon7o intalgently
with specialists co:,LL:nIng unu°91 teoieni poLems in
reseach Jesign Lni ani

(a) sufficent %-stapt1.4,1 :f behavoral sciences of
psychoiogv

v::-,-,-;E-4oir! se -ttat, in bls qusst for
increased un7oLtanding rr:1 hs may bring
to bc:-rsreicvalt !mre0,grl un0 cts rcaoarch tochniques

'and convorne #ntolligontly with contisto in the parent behavioral
disciplin2c.

We feel that these objectives have bean achieved arid that education in
our country has and will benefit as a result.

1.



The trainee was also expected to select one or more subareas within the
four areas indicated above for special emphasis, the choice depending on the
type of research he wished to undertake after graduation. For more details
concerning the nature of the programs see the appended item "Requirements
for the Ph.D. and Ed.D. in Mathematics Education Research."

Courses_ offered in the program

Course No.

Educ. 728
Educ. 729
Educ. 823
Educe 829

Educ. 830

Educ. 839
Educ. 923

Educ. 929

Educ. 660

Educ. 867

Educ. 871

Ling. 642

Math. 510

Math. 520

Math. 530

Math. 365
Math. 370
-Math, 371

Math. 380
Math. 381
Math. 410
Math. 420
Math. 430
Math. 440
Math. 460
Math. 600
Math. 601
Math. 602

Math. 607

Cours,_ Title
Semester Class

Hours Hours

Proseminar in Structural Learning
Research in Mathematics Education
Seminar in Structural Learning
Seminar on Innovation in Mathema-
tics Curriculum and Instruction

Seminar on Psychology of Mathematics
Learning

Practicum in Mathematics Education
Research Seminar in Structural
Learning

Research Seminar in Mathematics
Education

Proseminar in Educational PsyChology

Experimental Design and Analysis of
Variance and Covariance
Seminar in Experimental Design

Mathematical Logic

Topics in Analys

Topics in Geometry

To s in Algebra

Foundations of Analysis
Algebra I
Algebra II
Honors Analysis
Honors Analysis Ti
Complex Variables
Theory of Differential Equations
Probability
Numerical Analysis
Differential. Geometry

Geometric Analysis
Real Analysis
Algebra

General Topology

2.

3 3 required
3 3 required
3 3 required

3

3

6 3

each sem.

3 3

3

3

3

3

3

3

6

eac

3

3

3

3

3

3

3

3

3

sem.

3

req,

required
required

required

required
Elected by
student6

Elected by
students
Eleced by
'students
Elected by
students

Elected by
students

Elected by
students

Elected by
students

Elective
Elective
Elective
Elective
Elective
Elective
Elective
Elective
Elective
Elective
Elective
Elective
Elective

Elective

most

most

most

most

most

mOst

most



Course No.

Math. 609
Math. 641
Math. 691

Educ. 761
Educ. 762
Educ. 768
Educ. 769
Educ. 863
Educ. 871
Edut 872
Psych. 600
Psych; -`710
Psych. 725
Psych. 750
Phil. 436

Phil. 524
Phil. 536
Ling. 602
Ling. 603

Ling. 630
Ling. 643
Ling. 644
Ling. 645
Ling. 654
E.E. 623

E.E. 640
E.E. 674
E.E. 675
Stat. 601
Stat. 602

Stat. 602

Stat. 623

Stat. 624
Stat. 625

Stat. 625

Course Title Semester Class
Hours Hours

Complex Analysis
Intro; to Algebraic c-Topology

Theory of Logical Models_.

Psychology of Human Learning
Psychology of Hilman Development
Test Coust;uction I
Test Construction II
Seminar In Zdu. Psychology
Seminar in Experimental Design I
Seminar in Experimental Design II
Proseminar in General Psychology
Developmantal Psychology
Verbal Learning and Behavior
Mathematical Learning Theories 3

Intro. to Philosophy of and. Logical
Foundations of Mathematics 3

Problems in Logic and Modern Methods 3
Set Theory
Formal Linguistics
Mathematical Systems in Linguistic
Structure

Proseminar in Formal Linguistics
Theory of Recursion
Seminar in Logic
Linguistics and Mathematical Logic
Linguistic Transformations
Intro. to Digital Computers: Pro-
gramming and Logic

Theory of Automata
Mechanical Languages
-Programming Lnnguages
Intermadinte Statistics
Prosem;_ner in Mathematical Statis-
tics I-

Prowlmin=1.7 in Mathematical Statis-
,_

tics II

Design of Experiments and Experimen-
tal Optimization

Regression and Variance Analysis
Multivariate Analysis I
iltivariate Analysis II

3

3

3

3

3

3

3

3

3

3

3

Elective
Elective

3 Elective
Each sem.

3 Elective
3 Elective
3 Elective
3 Elective
3 Elective

Elective
Elective
Elective
Elective

3 Elective
3 Elective

3

3

3

3

3

3

Elective
Elective
Elective
Elective

Elective
Elective
Elective
Elective
Elective
Elective

Elective
Elective
Elective
Elective
Elective

Elective

Elective

Elective
Elective
Elective
Elective



The faculty responsible for the program and ses related to the
program were

Joseph 411T-. Ph.D.,..ProgramDirector and Associate_
Professor of Educat ion

Neal Gross, Ph,D., Donn of tit Griaduat(i-School of Education
M rris S, Vitcics, Ph.D., Emaritno Professor Of PSychology

(Form=s Dean of the Graduate School of Education)
Justin ,-_cam, M.1)., Professor of Psychology
Andrew R. Baggaley, Ph.D., Professor of Educatioa

-Calabi, Ph.D.. Thomas A. Scott Professor of Mathematics
John W. Carr, Ph.D., ProfussOr of EleCtridal Engineering
William B. Cast:atter, Fh.D Professor of Education (Former Acting

Dean of the Graduate School of Education)
Frederick B. Davio, d.D., Professor of Educatidn
James M. G. Fell, rh.D., Profossor of Mathematics
Peter J. Fr d. Ph,D., Irofassor of Mathematics
Henry Gleitmnn, Ph.D.,.Profcsoor of Psychology
Henry Hiz, Ph.D., Profocsor of-Linguistics
Francis W. in. Ph.D., Professor of Psychology
Albert Mijenhuis, Ph.D., Professor of Mathematics
Dock Sang Rim, Ph.D Professor of Mathematics
David Shale, Ph.D. , Professor of Mathematics
Steven Shatz, Ph.D., 1,-=ufassor of 14:1thamaties

Richard L. Solomon, Ph.D,, Profossor of Psychology
Erling E. Boo, Ph.D., A_ -,c . -tt= Professor of Education
Roger I,. Sisson, MS, Associate Professor of Operations Research

and Statistics
David R. Uilliarls. Ph.D., Aosociate Professor of Psychology
Joanna P. William, Ph.D4, Associate Professor of Education
John Corcoran, Ph.D.,E,')7. Professor Of Linguistics
Zoltan Domotar, Ph.D., AssiothntProfessor of Philosophy
Charles E. Dwyer, Assistiara Professor of Education
Dorothy L. Jones, Ph-D. As Professor of Education
Robert C. Jo ;e <,, Ph.D., Issi!;1-ant Professor of Operations Research

and Statistics
Sandra U. Scan:, PhD. Assie!tant Professor of Education
John H. Durnin, rha)., Lecturer on Education (part time)
George F. Lower:re, Ph ,D.: Lqs-tuter on Education (part tine)
George Zampetti, M.S., Supervisor of Student Teaching (part time).

4



Trainees

There were a total of-26 student:s enrolled in the program over the past
six years. Of these 17 racivcd.a:..me.suppert from the U.S.:Office:cf.-Education.
these students .enrolled in the orogram, five-students .received Yholl.'q., one
received a Ph.D. from_Louisiana State University), five students received
Master degrees and five 'students. expect to receive Ph.D.'s during the 1972-73
academic year.

U.3 Office-of Educe iOn Suppo

Louis Ackley, age 20

Education Overall GPA Math GPA

U.S. Air Force Academy, 1961,64 2.93 3.34
B.A. University of Denver, 1965 3.47 3.50
University of Penna. (in program ) 1968-69 3.38 4.0

1:969-70 3.25

Graduate Reco d on: December, 107

Scores: 610 Verbal Percentile Rank 73
790 Quantitative Percentile Rank 97
730 Advanced Math Percentile Rank 63

ltaaauage Examinations passed: French: 8/69
Ph.D..Preliminary Examination: Not taken
Research: The effects of irrelevant attributes and operations

on rule learning (with D. Voorhies)
Publications: None.
Present position: Mathematics telcher, Council Rock School District
paatE: M.A., 1970

Miss Margaret Ahern, age

Education

B.A. College of St. Rose, 1967

Overall GPA

3.55
University of Penna. (in program ) 1967-1968 3.25

araduate Record Examination:

Scores: 580 Verbal
610 Quantitative
530 Advanced Math

Math GPA

4.0
3.0



Laivuage E::aminations passed: None taken
Ph.D. Preliminary Examination: Not taken

Research: None
Publications: None
Present osition: Unknown

firs . Joan Farksdale, a

Education

93

Overall G).

B.A. University of bassachusetts 1966 3.47
University of Penna. (in program) 1966-1969 3.42

-Graduate Record Examination: April, 1967

Scores: 540 Verbal Percentile Rank 69

639,Quantitative .Pereentile Rank 97

750AdVanced.Math,.. Percentile. Rank 96

Larmuage Examinations amassed : - Spanish 12/67
Ph.D.-Preliminary Examination: Not taken
Research: An-unexpected relationship .between failure and subsequent

mathematics learning. Psychology' inthaSchoola, 1969, 4, 379-
331. (with:Scandura, J. M; Durnin, J.; and McGee, R.)

Present Position: Unknown.

Degree: M.A ., 1969

Math GPA

3.5

3.5

Dr. Joanna. Bu--

Education

age 42

B.A..Trenton State College, 1943

M.S. University of ,Penna-, 1966..
University of Penna (in Program). 1966 -1967 3.1

1967 -1963 3.4:
1963 -1969 3.6

Overall GPA Math GPA

Graduate' Record Examination: Admitted before required
Language examinations assed: French, 4/67 and German,
Ph.D. Preliminary Examination Passed, 4/69
Research: Dissertation
Publications: .1,
Present position: Assistant Professor of Mathematics and Coordinator

of Developmental Research in Mathematics E ucation, Burlington
County College

Degree: Ph.D., 1972

4.0
3.2.
3.0.



Dr. John Durnin, age 34

Education: Overall GPA MathGPA

B.A. Oregon College of Educa tir n, 1963 3.0 3.0
H.S. University of Utah, 1966 3.3 3.3
University of Penne (in program) 1966-1967 3.6 3.75

. 1967-1968 3.6 3.0
1968-1969 3.9 3.0

unto RecorclExamination: ,tune, 1967

Scores: 540 Verbal Percentile Rank 77
650 Quantitative Percentile Rank 94
640 Advanced Math Percentile Rank 86

Language e-,:aminations passed: French, 10167 and Spanish, 4/68
Ph.D. Preliminarv,Examination: Passed,. 1169
Research: Basic research in mathematics education (S-le publica-

tions). Assisted with development of mathematics text for
elementary teachers.

Publications: Extra scope transfer in learning mathematical
strategies. Jo_.2ca.tialPscholovurnalofEdl, 1968, 59,
301-321. (with Scandura, J. M.)
An unexpected relationship between failure and subsequent
mathematics learning. Educational Studies in Mathematics
Learning, 1969, 1, 247-251. (with Scandura, Barksdale and
McGee)

Present osition: Research Associate, University of-Pennsylvania
Decree: Ph.D., 1971

Dr. Walter Ehrenpreis) a e 39

Education: ©veral1 GPA Math GPA

.13.S. Central Connecticut State, 1954 3.3 3.5
M.A. University of Conn., 1959 3.3 3.3
Post Masters, University of Pennsylvania 3.8 3.3
University of Penna. (in program) 1967-1968 3.7

1963-1969 4.0

Graduate Record Examination: AdMitted before required
Language carninations passed: German 6/67, French 10/67
Ph.D. eliminary examination: Passed, 4/69
Research: Assisted with development of mathematics text for

elementary teachers. Dissertation
Publications: An Altrorithmic A roach to Mathematics Concre

Behavior Foundations h Scandura, Purnin, J.
and Luger, G.)



Present Position: Associate Professor of Mathematics and
Mathematics Education, Trenton State College

Degree: Ph.D., 1972

Miss Francine Endicott, age 24

Education:

B.A.,

Univ.
Fontbone College, 1968
of Penna. (in program)

Graduate Recor

Scores:

Examination:

710 Verbal

710 Quantitative
620 Advanced Math

1963-69

1969-70

October, 1967

Percentile Rank
Percentile Rank
Percentile Rank

Overal GPA

3.8
3.75

3.40

92

88

45.

LanuaeExamionsassed: French, 1/70 German,:9/70
Ph.D. Preliminary Examlination: Passed 9/71
Research: Rule generality in the selection
Publications: None

osition: Student
Degree expected: Ph.D.' 1972

resen

Miss Judith Zara age 27

Education:

B.S. California State College, 1966
,University of Penna. (in program) 1966-69 3.33

very

Math GPA

3.3

3.66

thematical rules

1 GPA

3.2

Graduate Record Examination: Not taken

I&IMEMLIalAEg1W-4212EElcl: None taken
Research:.

Publications: None
Present Position: Unknown
Degree: M.S., 1967

Gerald Goldin, age 28

Education:

B.A., Harvard Univerity, 1964,
M.A. Princeton, 1966
Ph.D., Princeton, 1969

Overall GPA
.

.3.4

Math CPA

3.5

Math CPA

3..7



Graduate Record Examination: January, 1964

Scores: 710 Verbal
790 Quantitative
920 Advanced Physics

Language Examinations Passed: None required
Ph.D. Preliminary Examination: Not taken
Research: Mathematical Model's* fOr Theory of Knowledge and Structural

Learning
Publications: 1. Non-Relativistic Current Algebras as Unitary

Representations of Groups, Journal of Math. Physics, 1971.
(2) Lie Algebras of Local Currents and their Representatives
(with D. H. Sharp), 1969 Battelle Summer Recontres Proceedings.

Present Position: Assistant Professor of Education, University
-of Pennsylvania

Sister Jeannine Gramick, age 29.

Education: Overall GPA Math GPA

B.A. College of Notre Dame, Md. 1965..,, 3.6 3.6
M.A. University of Notre Dame, 1969 3.61 3.61
University of.Penna., 1969-1970

. 3.6 3.0

Graduate Record Examination: Feb. 1969, and Advanced Math, May, 1965.

Scores: 630 Verbal
660 Quantitative
750 Advanced Math

Percentile Rank 76
icentile Rank 92
Percentile Rank 71.

Language Examinations. Passed: French, 10/70; German, 6/70
Ph.D. Preliminary Examination: Passed, 9/71
Research: Assisted in the development of new materials for teacher

training. Dissertation
Publications: None
Present position: Student
Degree expected: Ph.D., 1972

Mrs. Linda Hunsicker, age 24

Education:

B.A. University of renna,, 1969

Overall GPA

3.17

Math GPA

3.36



Graduate Record Examination' October, 1969
=

Scores: 650 Verbal
590 Quantitative
640 Advanced English

Lan }use Examinat assed: -Nonetakem:
Ph.D. eliminarvExamination: Not taken

Research:
Publications: None
Present position: Unknown

Mr. Myron Kaplan

Education: °vers. 1 GPI,, Math .GPA

B.A. Temple University, 1966
M.A. University. of Penna., 1968
Univ. of Penna. (in program) 1968-1969

1969-1970

3.77
3.42
3.6

3.5

3.94
3.42

Graduate Record .Exa 'mat'on: January, 1966

Scores: 560 Verbal Percentile Rank 76

750 Quantitative Percentile Rank 99
730 Advanced Math Percentile Rank 96

Language Examinations Passed: French 9/66; German 5/68

jisay2Ph.D.Prelircamination: Not taken

Research: Developing new techniques and formulas for test item analysis

Publications: Two identities involving polygonal number exponents,
The Pi Mu Epsilon Journal, Fall, 1965. Design and operation

of the Boynton linear compressor prograin. Keystone Computer

Associates, December, 1966. Weighting parts of a test or a test

battery: An iterative procedure and proof of convergence. The

Meter-Write, 1969, I (Technical Report in Measurement and Evaluation

at U. of Penna,) Considerations in selecting test items according

to difficulty. Lunneborg, C.'E. (Ed.), Monograph in Commeration
of Paul Horst's Worlc. Seattle: University of Washington (in

press

Present Position: Assistant Professor of Mathematics, Bucks County
Comilunity College

Degree ExOctecl: --11-61.L.i. on leave
=



Dr. Georg age 39

Education: Overall CPA Math CPA

A.B Hamilton College, 1954 3.7
M.A Cornell ,Oniversity-, 1957

PaSi Masters.-Univ.. of Washington 4.0
Univ. of Penna., (in -program) 1967.71968 3.75

1968-1969. 4.0

GraduateRecerd Exa 'nation: Advanced Math, March 1967

Score:. 950 Advanced Math Percentile Rank 99

4.0

4.0
4.0
4.0

LaneuaRe_ExaminationsPassed: French 4/68; German 4/68
Ph.D..Pre1iminary_gxamination: Passed, 11/69
Research: Assisting with writing of a mathematics text for

elementary teachers.
ublicatiohs: Solutions of Problems to 1112122aagsi22antsLly

Present apsition: AssLItet Professor of Mathematics and Education,
Our Lady of Angels College

Peeree: Ph.D. , .1972

Mr. Robert McG age 36

Educe ion Overall GPA Math CPA

B.A. Holy CrossCollege 1958 3.2 2.8
M.S. Notre Dame, 1960 2.3 2.8
M.Ed..S.U.N.Y.atBuff.nle, 1968. 3.3 3.3
University- of TennA (in program ).1966-1967 3.6 4.0

1967-1968 3.5 3.0
1963-1969 3.5 3.5

GradvateReCordExn ation: -January, 1958

Percentile Rank 90
Percentile Rank 99

Scores: 650 Verbal
700 Quantitative

Language Examinations Passed: German, 6/68 and French, 8/68
Ph.D.sPreliminary ExPmtnat!.on: Pasaed, 4/69
Research and Prectieum: Developmental project to identify, measure

and taach.kindergarteu children fundamental processes of mathe-
matics (1966 1909), Practicum Experience with Bureau of Researc
U. S. Office of education (summer, 1967). 'q.,.,1,:titlgtt



Publications: Aftun,.!xpected relationship between failure and
subsequent mathematics learning. Educational_ Studies in
Mathemties_ 1969, 1,, .247-251. (with Scandura, Barksdale and
Durnin): A Note on a Very Elementary Pxoof, New YerkStata
Matilematicsher, June, 1968. Group Isomorphism: An
Approach Using Cycle Graphs. New York State Mathematics Teacher,
in press. 're -e Sulutions to Fibbonacci_t Quarterly

Present Position: Cha.Irmn and Assistant Professor of Mathematics
and Mathamati Educatio.1, CaLzini College

-12EFee_ex.ect- ?ci.D on 1-ave.

Chris to pher 27

Education: Overall CPA Math GPA

B.A. San Francisco State College 1965 3.7 3.6
LA. San Francisco Stan College 1967 3.3

University of _ enn program 1967-1968 3.6 3.5
1968-1969 3.75 3.5
1969-1970 3.33

Graduate fecr rdExamintAtic.y

Scores: 640 Verbni
680, Quonti tl tivrc
880 Advaned Mnth

May, 1965

Percentile Rank 88
Percentile Rank 96
Percentile Rank 99

Lang-untie_Pcmilmat,ions_21ssed: Not taken
tot taken

Research: Teaehel: athieiti-on in mathematics.
Publics.0,onr: Nor.d

Present Position: Assistant Professor of Mat a ics, Meg Hampshire
College of Accounting and Commorce.

pgEeo: MA., 1970

Mr. Donald Vo ,fie 26

Ed4-1011-101A:

LoyOk univenity, 1967

Overall GPA Math GPA

3.9 4.0
University of 7i2:7!. vog:va) 1967-1968 3.75 3.33

1968-1969 3.75 3.0
1969-,1970 4.0 4.0



Graduate-Record Examination:

Scores: 610 Verbal

730 Quantitative
-380 Advanced Math

November, 1966

Percentile Rank 84
Percentile Rank 99
Percentile Rank 99

anguar,e Examinations Passed: French, 6/63 and German, 8/68
Ph D Examination: Passed, 9/70
Research e effect of relevant attributes and operations on rule

learning (with Louis Ackler). Investigation of logical rule usage
with high school students.

Publications: The role of irrelevant attributes and irrelevant
operations in rule learning:- Journal of Educational Psychology,
1971, 62.(4), 352-356. (with Scandura).

Present Position: Student
Degree expected: Ph.D., 1972

Mr. Wallace Wulfeck, age 25

Educati

B.A. University of California, Santa
Barbalka0.1968

-15.Cr:S.A 1971
University of Penna. (in program) 1971-72

Graduate Record Examination: October 1970

Scores: 750 Verbal
780 Quantitative
660 Advanced Education

Overall C A Math GPA

2.82

3.10
3.75

Percentile Rank 99
Percentile Rank 98
Percentile Rank 99

3.00
4.0

Lan- t ions Passed: To be taken
Ph.D. -Preliminary Examination: To be taken
Research: Examination of student attitude and teacher attitude

toward mathematics and its association with students achievement
in mathematics.

Previous positions: Math Teacher, Goleta Valley H.S., Goleta,
California, 9/69-6/71

REZIEILliEtELLI: Ph.D., 1973



Trainees not suited bv11.8. Office of Education

Lawerence A. Couvillon, age 33

Education: Overall CPA Math GPA

B.S., Louisiana State University, 1968 3.51 3.7

M.A., Louisiana State University, 1964 3.9. 4.0

M.S.,, Louisiana State University,-1967 3.8 3.3

University of Penna. (in' program) 1967 3.5

Ph.D., Louisiana State University, 1970

Graduate RadOrd Examination:

Scores: 500 Verbal
670 Quantitative
680 Advanced Math

Present Position: Assistant Professor of Mathematics Education,

Florida State University

Nathan Fain,. age 42

Education:

B.S., KnoxVille College
University of Penna (in program) 1967

Graduate Record Ex

Scores: Unknown'

-Ina t ion

Language Examinations Passed: None taken

Ph.DPraliminar Examination: Nottaken
Research:

Publications: None

Present Positien: Unknotn

,

Miss Julia G4ttit':,J-age 33

Education:

0vera11 CPA Math GPA

1

2.3 4.00

Overa11 CPA Math GPA

A.B. Gettysburg College, 1960 3.61 3.82

M.S. Purdue University, 1963 3.07 3.07

University of Penna. (in preg a

14.



Graduate Record Examination:

Scores: 540 Verbal
780 Quantitative

740 AdVanced Math

February, 1969

Percentile Rank 51
Percentile Rank 99
Percentile Rank 69

Language Examinations passed: Not taken
Ed.D. Preliminary Examination: Not taken
Research:
Publications: None
Present position: Unknown
Dom: M.A., 1971

Julia Hirsh, age 39

Educatlon Overall CPA

B.A. Middlebury College, 1958 3.82
M.A. University of Pennsylvania, 1969

, 3.86
University of Penna. (in program)

Math GPA

3.83

3.86

Graduate Record Examination:;Not taken
Language-ExaminationkPassed: 'French, 9/66 and German, 10/68
Ph.D. Preliminary Examination: Ih-Matilematios, parased;'1969
Research: Maryland Math Project, University of' Maryland; assisted

with rewriting and evaluating mathematics text for elementary
teachers,

Publications: None
Present Position: Stun
Degree expected: Ph.D., 1973

Mr. Joseph Rudera, age 32

Education

B.A. Jersy City State College
M.A.T. Harvard University
University of Penna. (in program

duate Record Examination

Scores: 520 Verbal
580 Quantitative
890 Advanced Math

15.

Overall GPA Math CPA

3.5

3.6



Language Examinations Passed: Nome taken
PhD. Preliminary Examination: Not taken
Research:
Publications: None.i

Present Position: Director Compgter,ServicesicUtive

Mr. George Luger, age 31

Education:

Gonzaga University, 1963
M.A. Gonzaga University, 1965
M.A. University of Notre Dame, 1969
University of Penna. 1969-1970

Graduate-Record Examination: January, 1967

Scores:

Lan

ity of./PcnntlylvaniA

3.1
3:6
3.2
3.16

640 Verbal Percentile'Rank 90
740 Quantitat .:.Tercentile Rank:99-

640 Advanced Math -Percentile Rank 86

ua a Examinations Passed:
.

.French, 10/70
Ph..D P ellmina .Examinatioas: Passed.
Research: Dissertation
Pdblications: An.a

behavioral ith Soandure,

Math GPA

3.6

3.6
3.2

and Errranpves,

Present Position: Supervisor

PEZEZZ

Pennsylvania.
a-Ph.D., 1972

Linda Moulton, age 28 (part tire

Education:

Student Teaching, Upiversity of

student)

A.B. Bryn Mawr College, 1965
M.A.T. Harvard University, 1966
University of Pennsylvania 1967-1968

1968-1969

1969-1970

Graduate Record Examination:

Scores: 590 Verbal
650 Quantitative
600 Advanced Math

Overall GPA Meth GPA

November, 1964

Percentile = Rank 82

Percentile Rank 94
Percentile Rank 75

10.

3.5.
3.5

.0 .

2.7
3.5
3.0



Examinations Not taken
Ed.D. Preliminary Examination: Not taken
Research
Publications: None
Present ositicin Assistant Professor of Mathematics, Beaver College
aumelxpected: Ed.D., on leave

Mr. Gerald Satlow, age 30

Education:

B.A. Antioch College, 1965

M.A.T. Wesleyan University, 1967
-University of Pennsylvania (in program

1967-'1963

1963-1969

OverelliGPA Math GPA

Graduate Record Examination: January, 1965

Scores: 710 Verbal Percentile Rank 98
760 Quantitative Percentile Rank 99
650 Advanced Math Percentile Rank 88

2.9 2.8
3.3 3.75

3.5

3.5

Lan a e Examine bons gassed: Not taken
Research: Rule gener ty in the selection of mathematical rules

(with F. Endicott). Analysis of current curricular materials for
grades K-6.

Publications: An Analysis of existing curricular materials in
mathematics phase one (K-6). Philadelphia: Research for Better.
Schools, Inc., 1968. (with Scandura)

Present position: Assistant Professor of Mathematics and Mathematics
Education, Cabrini College

Miss Agnes Rash, age 29 (part -time student)

Educetitn7 erall CFA Math GPA

B.A. Holy Family College, 1963 2.85 3.7
M.S. Notre Dame University, 1966 3.6 3.6
University of Pennsylvania (in-program)

1968-1969 3.5 4.0
University of Pennsylvania (dot in program

1969-



Graduate RecordExamina ion:

Scores: 620 Verbal

780 Quantitative
840 Advanced Math

July, 196

Percentile Rank 62
Percentile Rank 99
Percentile Rank 87..

---&&carina----P.timsassedtanuaeE>
Ph.D. PreliminaryExamination:
Research: Dissertation
Publications: None
gzaalatakiliza: Instructor in Mathematics, St . Jocephr CollegeaRree exlealld: Ph.D., 1972

Practicum Training

In the program there were two major areas of research specialization:basic research in structural learning and developmental research in mathe-matics education. Practicum training in basic research involved theoretical,experimental and analytical investigations into the nature of mathematical
and structural learning. Developmental research in mathematics educationinvolved the investigation of mathematical abilities of kindergarten
children, the analysis of elementary school currichlar materials, the develop-ment of teacher education materials and the development of two sets of selfinstructional raterials for teaching basic arithmetic skills, one forchildren and the other for adults.

An important result of practims, besides experience, was that the.trainees co-authored Several publications, presented papers at-Professionalmeetings and made recognized contributions to publications 'of the project dire--tor.

Publications coauthored t inees-

Scandura, J. I. , and Sa tlow, J. , An analysis of xisting curr culuar materialsin mathematics phase one:
Schools; 1968.

K-6) Philadelphia: Research for Better

Scandura, J. M. and Durnin, J. H. Extra-scope transfer in learning mathematicalstrategies. JornalofEducalPs-cholO', 1968, 59, 350354.

Scandura, J. M., Barksdale, J., Durnin,*. H., and McGee, R., An unexpected
relationship between failure and subsequent mathematics learhing.y_swhojog-_ in the_Scheols, 1969,.4:, 379-381.

18.



Scandura J. M., and McGee, R., An exploratory investigation of basic mathe-
matical abilities of kindergarten children. Report No. 51, Decediber 1,
1969, Structural learning Series., Mathematics Education Research Group,
Graduate School of Education, University of Pennsylvania, Philadelphia,
Pennsylvania. (Also in Educational Studies in Mathematics, 1972, in..press.)

Ehrenpreis,: W. and McGee, R. Research implications for the elementary, school:
From the laboratory to the classroom. Report Na. 53, March 1, 1970,
Structural Learning Series.. Mathematics Education Research Group, Graduate
School of Education, University of Pennsylvania, Philadelphia, Pennsylvania.

Scandura, J. M. and Voorhies, D., The role of irrelevant attributes and
.irrelevant_ operations in rule learning. Journal _of EducationalPSych
1971, 62, 352-356.

Scandufa, J. M., Ehrenpreis,.
a'' each to _athematic .Concrete behavioral foUndations. New York:
Harper and Row, 1971.

Luger, G., and Durnin, J. 611m_t:1_1mic

Scandura, J. M. and Durnin, J.H. Assessing behavior potential: Adequacy..,
of basic theoretical assumptions. Report No 62, Structural Learning
Series. Mathematics Education Research Group, Graduate School of Educa-
tion, University of Pennsylvania, Philadelphia, Pennsylvania.'

Durnin, J. H. and Scandura, J. M. An algorithmic approach to assessing
behavior potential Ccutparison with item forms and hierarchical analysis.
Report No 63, Structural Learning Series, Mathematics Education Research
Group, Graduate School of Education, University of Pennsylvania, Philadel-
phia, Pennsylvania.

Ehrenpreis, W. and Scandura, J. M An algorithmic approach to curriculum
construction in mathematics: A field test. Report No. 64, Structural
Learning Series. Mathematics Education Research Group, Graduate.School
of Education, University of Pennsylvania, Philadelphia, Pennsylvania.

Lowerre, G. and Scandura, J. M. Conceptually based developMent of individualized
materials for critical thinking based on logical inference:. Report No. 65,
Structural Learning Series. Mathematics Education Research Grodp,
Graduate School of Education, University of Pennsylvania, Philadelphia,
Pennsylvania.

Publications in Mich trainees obtained tsracticum experience

Scandura M. Research in psychomathematics. The' Mathematics _Teacher, 1968,
61, 581-591.



Scandura, J. M.' The formulation of research on subject

Psychology in_the_Schnols, 330-341.

Scandurai, J. M. and Roughead, . G. ',Ihat is learned" in mathematical

discovery: Journal of Educational Psychology, 1968,59, 28.3"2897

matter learning.

Scandura, J. M. New Directions for theory and research- on rule learning:.

A set function language. Acta. Psvchologica, 19613, , 301-321;:"

Scandura, M. A research basis for mathematics education. High

Journal, 1970, 53, 264-280.

Scandura, J. M. The role o 'rules in behavior: Toward an operational

definition of -what (rule) is learned. Ps-hologicalReview, 1970
516-533.

Scandura, J. M. A theory of mathematical knowledge: Can rules account for

creative behavior? nal for Resear h in Mathematics Education,

1971, 2, 103-196.

Scandura, J
levels

Scandura, 3. M.

press.

Scandura, J.
curriculum for' disadvantaged children .-,- Instructional Science, .1972', in

Deterministic theorizing in structural learning: _ Three

empiricism. Journal of Structural Learning, 1971, N.ner& 3

That is a rule? journal Educational Psycho lo 1972, in

A plan for the development of a conceptually based mathematics

Scandura, J. M. An algorithmic base for curriculum construction in mathematics

(A theory of mathematical knowledge). In Larson, N. E. .(Rd.) Learning and

.the Nature of Mathematics. Chicago:-: Science Research Associates, Inc.,

1971.

Scandura J . M. S true tura I Learn

(,pith implications for Ar t if vial Intelligence, Education, Linguistics,
Logic, and- Mathematids.as well as Behavioral. Science New York: Gordon

and Breach Science Publishers, 1972; in press.

irical research

Scandura, J. M. (Ed.) Structural learning II. Issues: and approaches .

York: Gordon and Breach Science Publishers, 1972, in press.

20.
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Papers imeetin trainees ker is underlined)

Scandura, J. M. and Durnin, J. H., Rule Generality and Oonsistendyin Mathematics
Learning. Annual Meeting of..the American Educational,Redearch Association,
New York, February,. 1967,

Scandura, J. M. and McGee, R. Algorithm Learning and Problem Solving. AnnualMeeting of the American Educational Research Association New York
February, 1967.

Scandura, J. M. and Durn' J. H. Extra-scope Transfer in Learning MathematicalRules. Annual Meeting of the American Educational Research Association,
Chicago, ,February,

Scaadura, J. M. and Voorhies, D. The role of irrelevant attributes and irrelevantoperations in rule learning. Annual Meeting of the American Educational
Research.Association, Chicago March, 1970.

Scandura, J. M. Three Determinis.tic.Theories of Structural Lea ingl Rn wled ePerformance and Memory.
with

: :

Durnin,_J. Terfo an Assessing BehaVior.Pote tial
Acklerl L. Learning: On combining Higher and Lower Order RcultS
Endicott, F. Motivation: Rule Selection
Voorhies) D. Memory: Information Processing Capacity of Humans.

First Annual Meeting on'Structural
Learning, Philadelphia, April, 1970.

Lewerre, G. Teaching Logic in the Elementary School. Meeting on Teacher
Education in Mathematics, University of Pennsylvania, Philadelphia,
April, 1970.

Ehrenoreis, W. A
Mathematics:
Education in
1970.

Characterization of the KnoWledge Underlying Sc4kidura's
CQncrate Behavioral Foundations. Meeting on Teacher
Mathematics, University of Pennsylvania-, Philadelphia, April

Scandura M. (Chairman), Durnin J._H Ehrenoreis,j1., qXatlick,J. and
Lowerre, G. Symposium on Practical Implications of Research in Structural
Learning. Pennsylvania Educational Research Association, Philadelphia,
October, 1970.

Scandura, J. M. (Chairman ), Durnin- J. H., Ehrenpreis, W., Gramic. and
Lowerre, G. Symposium. Research in Structural Learning: Emperical
Research and Practical Implications. Annual,Meeting of the American
Educational Research Association. New York, February, 1971,

21.



Scandura. J. lei Structural Learning Progress Repo
with

Durnin.- J. H. Assessing Behavior Potential
Endicott' F Studies in Rule Selection
Voorhies D. Information Processing Capability of Human Subjects

Second Annual Meeting on Structural Learning, Philadelphia, April, 1971

Durnin.__J. H. and Scandura, J. M. An Algorithmic Approath to Assessing
Behavior Potential: Comparison with Item Forms and Hierarchical Analytic.
Annual Meeting of the American Educational Research Association, Chicago,
April, 1972

Scandura, J. M. and Voorhies, D. Information Processing Capacity of Humans.
Annual Meeting of the American Educational Research Association, Chicago,
April, 1972.

Scandura. J. M., Ackler, L., Durnin, J., Endicott, F. Problem Solvin
the Memory Free Paradigm. Annual Meeting of the American Educat
Research A sociation, Chicago, April, 1972.

Under
onal

LowerreL_G. Chairman of Session on Empirical Studies in Structural Learning.
Annual Meeting of the American Educational Research Association, Chicago,
April, .1972
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Requirements the Ph.D. and Ed. D.

in

MATHEMhTICS EDUCATION RE.ShARCB

GRADUATE SCHOL OF EDUOATIO
UNIVERSITY OF PENNSYLVANNIA

GENERAL NATURE OF THE PROGRAM

Ph.D. A minimum of twenty course units and proficiency in two research

tools ( .g. modern foreign languages, computer technology) are required

for the Ph. D. as outlined in the Graduate School Bulletin.

Ed.D. In general, the Ed.D. in mathematics education is similar to the

Ph.D. with; (1) somewhat greater breadth required in education, (2) a

Minimum of 22 course unit- (3) no language requirement, and (4)greater

flexibility allowed in the dissertation., Ordinarily, an Ed.D: candidate

undertakes a dissertation
involving development and /or implementation

in mathematics education.

Residepu. The program requires a heavy commlttment and the student

should plan to pursue the program cn a full-time basis. Typically, the

student may expect to complete the requirements for the degree within four

full years of study. Although no formal recognition is given to Master's

degrees, the total time required may be reduced where the previous work

has direct relevance to the student's program of study. For example,

students entering the program with a strong master's degree in mathematic

logic, formal linguistics, statistics, or experimental psychology may

normally expect to complete the requirements for the degree in about

three years.

Prerequisites. Students generally are expected to attain-or have attained

as a minimum level of competency the equivalent of a University of Pennsyl-
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vapia bachelor's degree in mathematics. In those instances where students take

undergraduate courses in mathematics to bring themselves up to this level, the

courses taken normally. do not count as credit toward the degree.

This requirement may be reduced or eliminated for special students with a

ng behavioral background or a strong background in some of her area which bears

directly on the activities of the program.

Core. All students normally take the full sequence of courses and seminars in

mathematics education: Research in lathematics Education, 729*; Seminar on Innovae

tion in Hatliematics Curriculum and Instruction, 829: Seminar on the Psychology of

'iathematics Learning, 830; Practicum in Mathematics Education, :3); and Research

Seminar in Mathematics Education, 929.

The asea_ seminar (929) is open to Post- Doctoral students as well as to

students in the program.

Generally speaking, students should also expect to complete Proseminar in

Educational Psychology, 660, or Prose inar in General Psychology (Psychology 600);

Experimental Design, 867 or 871; an a course in Linguistics or I Lie as part of

the CORE.

_eas___f Specialization. There are two major areas of specialization: basic

research and development. Current emphases in the former area involve theoretical,

experimental, and analytical investigations into the nature of mathematics and

structural learning. In the developmental area, the primary emphasis is on teacher

education, although considerable attention is also given to school curriculum objec-

tives, measurement and teaching methods.

Within each area of specialization, students will ordinarily elect to

emphasize either mathematics or behavioral science.

Mathematical dmphasis . The minimum requirement is for the student to attain

the equivalent of a University of Pennsylvania Master's degree in Mathematics, or

other mathematical area represented:by some Graduate Group in the GSAS. The num-

0

*Course numbers on this page refer to cou

tion unless otherwise-specified.
Graduate School o Educe-



ber of required courses will be contingent upon the student's background, but in

any case, students will generally take at least one graduate course in relevant

departments in order to develop personal relationships with faculty members.

Behavioral Emphasis: The student will normally take most of his course work

(beyond the prerequisites) in the behavioral sciences. In certain cases, a philos-

ophical emphasis may be allowed.

Research Experience. A distinguishing feature of the program is the requirement of

active participation in basic research and/or development in mathematics education,

Evaluation. A student is expected to maintain a superior level of performance.

in his studies. If his grade point average falls below 3.5, at the end of the first

year, he must receive special permission to continue in the doctoral progr -: Dur-

ing the Spring semester of his second year, if a student's work is marginal, he will

normally be recommended for a terminal master's degree in mathematics education.

In this evaluation, competence in research and/or development and implementation

will be weighted most heavily.



Check List of Degree

Requirements with Suggested Deadlines

Evaluation of transfer credits
(if applicable)

Spring - istyear

2. Preliminary Examinat Fall or Spring - 1st year

3. Attain 3.5 C.P.A. in course work by end Spring

end of first year. term - 1st year

4. Language requirements preferably

completed by end of fi st year of
study)

Summer - 1Ly!ar

5.- Satisfactory performance in 1st year
research practicum (or other approved

September - 2nd year

-activity)-

*6. Minor Examinations Fall or Spring 2nd mE

*7. Student informed if second year research
is unsatisfactory

Spring - 2ELITIE

Satisfactory complet on of second
year project

Final Major Examination

10. Satisfactory completion of third
year project

11. Submit Dissertation proposal

*12. Defense of proposal

*13. Satisfactory completion of dlsserta

14. Final oral examination

September - 3rd year

End of d year

September - 4th year

September - 4th year

October - 4th year

on Spring - 4th year

Spring - 4th year
(or following Fall)

Indicates a major step toward degree.
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List of Elective Courses

Math. 365 r Foundations of Analysis

Math. 370 - 371 Algebra

Math. 380 - 381 Honors Analysis

Math. 390 - 391 Honors Algebra

Math. 410 Complex Variables

Math. 420 Theory of Differential Equations

Math. 430 Probability

Math. 440 Numerical Analysis

Math. 460 Differential Geometry

Math. 510 Topics in Analysis

Math. 520 Topics in Geometry - Topology

Math. 530 Topics in Algebra

Math. 600 Geometric Analysis

Math. 601 Real Analysis

math. 602 Algebra (2 Semest

Math. 607 General Topology

Math. 609 Complex Analysis

Math. 641 Introduction to Algebraic Topology
(Prerequisites, Topology and Algebra)

Math. 691 Theory of Logical Models (2 Semeste

Educ. 66o Proseminar in Educational Psychology

Educ. 761

Educ. 762

Educ. 768, 769

Educ. 863

Educ.- 867

The Psychology of Human Learning

Psychology of Human Development

Test Construction I, II (=2 Semesters

Seminar in Educational Psychology

Experimental Design and Analysis of
Variance and Covariance



Educ. 871, 872

Psych. 600 601

Psych. 710

Psych. 721

Psych. 725

Psych. 750

Phil. 436

Phil. 524

Phil.. 536

Ling, 602

Ling. 603

Ling. 630

Ling. 642

Ling. 643

Ling. 644

Ling. 645

Ling. 659

-6-

Seninar in Experimental Design 1. it

Proseminar in General Psychology

Developmental Psychology (prerequisite:

Proseminar in Psych.)

Learning Theories (prerequisite: Pro-

seminar it Psych.)

Verbal Learning and Behavior

site: Proseminar in Psych.)

Mathematical Learning Theories (pre-

requisite: Proseminar in Psych.)

Introduction to Philosophy of and

Logical Foundations of mathematics

Problems in Logic and Modern Methods

qu;

resters)

Set Theory

Formal Linguistits

Mathematical Systems in Linguistic

Structure

Proseminar in Formal Linguistics

Mathematical Logic semesters)

Theory of Recursion: (Prerequisite:

l3athematical Logic)

Seminar in Legic (pre equ s te:

Mathematical Logic)

Linguistics and lathematical Logic

Linguistic Transformations



E.E. 523

E.E. 64o

E.E. 674

E.E. 675

Intro. to Digital Comp.: Programming

and Logic

Theory of Automata (prerequisite:

Consent of instructor)

Mechanical Languages (prerequisite:

Algebra, Logic, and Programming & Logic

or Consent of instructor)

Programming Languages (prerequ

Programming and Logic)

Stat. 601 Intermediate' Statistics (prerequisite;

First courne, in Statistics)

602 -I & II Proseminar in Mathematical Statistics

and Statistical decision theory (2

Semesters)

623 DesIgh.of Experiments and Experimental

Optimize ion (prerequisite: Proseminar

in Math. Stet or equivalent)

Stet 624 Regression and Variance Analysis

prerequisite: Course in Statistics

and consent of instructor)

Stat 625 I, II Multivariate Analysis (2 Semesters



S AILE PROGRAMS

Exam le 1. The program of a student with a bachelors

degree in mathematics, which is not atthe same

level of degree requirement as the University of

Pennsylvania's and with no or little background

in psychology and who wishes to emphasize mathema-
.

tics, might look as follows:

First Year

Fall Semester

Educ. 729

Ethic. 867

Math. 380

Math. 390

§_pring_ Semeste

Educ. 660

Educ. 839

Math, 381

Math. 391

Sumrer

Research in Math Educ.

Exper. Design & Analysis

of Var. and Covar.

Honors Analysis

Honors Algebra

.Prosem in Educ..Psychology

Practioumin Mathematics Ed.

Honors Analysis

Honors Algebra

- .Preparation for Language Exams

Research Assistance. (Continuation

of Practicum) or other approved

activity

1 c.u.

1 c.u.

1 c.u..

1 c.u.

1 C.u.

1 c.u.

1-c.u.

1 c.u.



Pall Semester

Educ. 829

Educ. 999

Math. 600

Math. 607

Spring Semester

Educ. 830

Educ. 999

Math.601

Math. 609

Summer Sessions

-9-

Second_ Year

Sem. on Innov. in Math. Curr. 1 c.u.

Independent Study (Research

Proj.) or elective course

Geometric Analysis

General Topology

1 c.u.

1 c.u.

Sem. on Psych. of Math Learning 1 c.u.

Independent Study-(Research

Proj.) or elective course 1 c.u.

Real Analysis 1 c.u.

dComplex Analysis 1 .u.

Completion of 2nd year pro-

ject or an approved activity.

Third Year

Fall Semester

Educ. 929. Res. Sem. in Math. Educ. 1 c.u.

Educ. 999 Independent Study 1 c.u.

Mathematical Logic elective 1 c.u.

elective 1 c.u.

Ling. 642

Spring Semester

Educ. 929

Educ. 999

Ling. 642

Res. Sem. in Math. Educ.

Independent Study

Mathematical Logic elective

elective

1 c.u.

1 c.u.

1 c.u.

1 c.u.



Summer Sessions

Example 2.
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Completion of 3rd year project

Prepare dissertation topic

Fourth Year

A student will register

Ed. 929 while working on the

dissertation.

The program of a student with a strong

undergraduate degree in mathematics who wishes to

emphasize behavioral research might loot as follows:

First Year

Fall Semester

Educ. 729 Research in Math. Educ. 1 c.u.

Ed.4c. 871 Sem. in Experimental Design 1 c.u.

Educ. 761 Psych. of Human Learning 1 c.u.

Psych. 600 Prosem. in Gen. Psych. 1 c.u.

Spring Semester

el!
Educ. 839 Practicum in Mathematics Ed. 1 c. u.

Educ. 072

Educ. 999

Psych. 750

Summer Sessions

Sem. in Experimental Design

Independent Study (Research

Math. Learning Theories

Proj.)

Preparation for Language Exams

Research Assistance (continuation

of Practicum)

or other approved activity



Semes,c._

Educ. ;27

Ling. -742

Psych. 721

§11_112LPP

Educ. --;37)

Educ. 9.c.%9

Linn-0 542

Psych. 725

Summer Sessions

Fall Semester

Educ.

Educ.

Ling. .543

§prinESemester

Educ. f.'29

Educ.

Ling.

Second year

Sem. mt 7nnov. in iath. Cu:.r 1 c.u.

& Instr.

Indepe:.dent Study 1 c.u.

Mathematical Logic 1 c.u.

Learning Theories 1 c.u.

Sem. on Psychology of Lath.

Learning

Independent Study

Mathematical Logic

Verbal Learning and Behavior

Completi u of 2nd year project

or approved activity

Third Year

Res. Sem. in Math. Educ.

Independent Study

ecu_ ion Theory

ective

Res. Sem. in Math. Educ.

Independent Study.

Se roar in Logic

elective

1 c.u.

1 c.u.

1 c.u.

1 c.u.

1 c.u.

c.u.

1 c.u.

1 c.u.

1 c.u.
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_ummer Sessions

Completion of 3rd year preJect

Preparing dissertation topic

Fourth Year

A student will register for Ed. 929

while working on his dissertation.

Example 3. The program of a student with a masters

degree in mathematics or beyond (equivalent to Univ.of

Penn. .A.), with little psychology background and who

wishes to emphasize mathematics, might look as

follows:

Fall Semester

Educ. 729

Lduc. 999

Lduc. 867'

Educ. 829

Spring Semester

Lduc. 839

Educ. 999

Educ S30

Educ. 660

econd Year

nes. 1n Math. Educ. 1 c.u.

Independent Study 1 c.u.

Exper. Design. & Anal. of

Var. & Cover. 1 c.u.

Seminar on Innmin nath.

Cu 1 c.u.

Practicum in Math. Educ.

Independent Study

Sem. on Psych. of Math.

Learning

Proseminar in Educ. Psych.

1 c.u.

1 c.u.

1 c.u.



Summer Sessions

Fall Semester

Educ. 929

Balm, 999

Math. 691

Ling. 643

Spring Semester

Educ. 929

Educ. 999

Math. 691

Summer Sesthions

Preparation for Language Exams

Research Project (cont. as Practicum)

Third year

Res. Sem. in Math. Educ. 1 c.u.

Independent Study 1 c.u.

Theory of Logical Models 1 c.u.

Recursion Theory 1 c.u.

Res. Sem. in Math. Educ.

Independent Study

Theory of Logical Models

elective

1 c.u.

1 c.u.

1 c.u.

1 c.u.

Completion of rd year project

Preparation of dissertation topic

Fourth Year

A student will register for

Ed. 929 while working on the

dissertation.


